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HOG CJ-IOLERA 
By C. C. MoRRILL and RoBERT GRAHAM1 
THE PRESENT TIME hog cholera causes an average 
annual loss of about 12112 million dollars in the United 
States. A full share of these losses occurs in Illinois, 
which is one of the large swine-producing states. Large as is 
the present toll from this disease, it has been greatly reduced in 
the past decade even tho the swine population has increased. 
Before the 1930's losses amounted to as much as nearly 65 mil-
lion dollars in the United States in a single year; during the 
ten-year period before 1914 yearly losses are estimated to have 
been 20 million Rollars. 
Hog cholera is highly contagious and usually acute. For-
tunately the disease is believed to be limited to swine. It was 
first reported in this country in Ohio in 1833. Since then it has 
occurred in every state but is found most often in the corn belt, 
where swine production and traffic are most extensive. 
DISEASE CAUS ED BY FILTRABLE VIRUS 
Altho hog cholera may occur at any time of the year, it is 
particularly common in late summer and fall. This fact gave rise 
to the mistaken idea, still fouNd occasionally, that the disease 
is due to feeding new corn. 
The real cause. of hog cholera is a filtrable virus-that is, a 
virus so small that it will readily pass thru a filter fine enough 
to hold back all bacteria. The virus is sometimes called "ultra-
microscropic," since it is too small to be seen with the ordinary 
high-power microscope. It is very difficult to cultivate in the 
laboratory and cannot be grown on artificial media as bacteria 
can. It is known therefore only by the changes it produces in the 
animal's body. 
1C. C. MoRRILL, Assistant Pro essor in Animal Pathology and Hygiene, as-
signed by the Illinois State Department of Agriculture to assist in diagnosis and 
research; RoBERT GRAHAM, Professor of Animal Pathology and Hygiene. 
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MANY WAYS OF SPREADING 
Hog cholera · may be spread by either direct or indirect con-
tact with affected pigs. The medium may be food (especially 
uncooked garbage), water, bedding, houses, chutes, trucks, and 
so forth, or the virus may be brought onto clean premises by 
dogs, cats, flies, or people. The ultimate source of virus, it must 
be kept in mind, is the infected pig, dead or alive. 
The hog-cholera virus is present in all the body tissues and 
discharges of an infected animal, especially in the urine. In fact, 
the virus is even present in the urine of healthy pigs after serum-
virus inoculation. Therefore pigs that have been recently inocu-
lated may spread the disease to susceptible animals. The herd as 
_ a whole can be protected if all the animals are inoculated at the 
same time. 
Many outbreaks of cholera have been traced to raw pork 
garbage. Swine feeders often market their hogs when cholera 
appears in the herd. The virus lives on in meat for 60 to 90 days 
even if the meat is dry-salt cured or brine cured. When the raw 
infected meat is put in the garbage and fed to susceptible hogs, 
an outbreak of hog cholera may be expected. 
If hog cholera cannot be traced to any other cause, it may be 
that houseflies and stable flies are spreading. it thru the highly 
infectious discharges which they carry away from sick animals. 
INCUBATION PERIOD USUALLY 7 TO 12 DAYS 
The period of incubation is the time between exposure to a 
disease and the appearance of the first symptoms. Under condi-
tions of. natural infection, the incubation period for hog cholera 
usually lasts about 7 to 12 days. Symptoms are seldom observed 
earlier than 5 or 6 days ::tfter exposure and they rarely take as 
long as 16 to 18 days to develop. 
In many outbreaks in which there has been no movement of 
hogs, only one animal is stricken with the disease at first. It 
exposes the rest of the herd in turn. As a result, the owner sees 
one animal sicken and die. Then, a week or more after the 
symptoms appeared in the first animal, several others sicken al-
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most at once. If, on the other hand, the animals have been 
exposed to the disease during shipment or passage thru contam-
inated premises, such as public sales yards or loading places, 
several animals may show the symptoms when they are first 
noticed because they became infected at about the same time. 
SYMPTOMS OF HOG CHOLERA VARY 
Altho fever, lack of appetite, and a dull, dejected appearance 
commonly are early evidences of hog cholera (Fig. 1), symptoms 
vary. A body temperature of 105° to 107° F. or even higher is 
not uncommon early in the disease; the temperature later falls 
to normal (100.4° to 104° F.) or it may fall below normal. The 
animal may remain in the shelter or, if driven out, come to the 
trough and take a little fluid, but it eats very little if any solid 
food. Gauntness and weakness, shown by a wobbling or stagger-
ing gait, soon appear. An eye discharge is often present, which · 
causes the eyelids to_ stick together. The animal may appear 
Fig. 1.-This pig is in the early stages of cholera. It shows typical dullness 
and depression. 
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Fig. 2.-Entt:!'itis and diarrhea complicated hog cholera in the case of this 
animal. Notice how the hind parts have been soiled as a result of diarrhea, 
or scouring. 
constipated at first but diarrhea often follows (Fig. 2). Red 
blotches which do not blanch when pressed may appear on the 
skin, especially on the abdomen. Convulsions rarely occur but, 
when they do, it is usually in the later stages of 'the disease 
(Fig. 3). 
Pigs with cholera generally die 5 to 10 days after symp-
toms appear. The few that survive the disease may die or become 
worthless as a result of complications. 
Fig. 3.-Convulsions occasionally occur with cholera, as happened with the 
pig shown above. Notice the froth around the mouth and the unnatural 
position of the feet. 
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AUTOPSIES SHOW HEMORRHAGES 
The hog-cholera virus usually gets into the animal's body 
thru the digestive tract, fro~ which it enters the blood stream 
and is distributed thruout the body, causing widespread changes. 
Most common changes are hemorrhages (seen as red spots, 
pin-point to pinhead size or larger), which may occur on any 
mucous or serous membrane (Fig. 4). They are usually found on 
the kidney (Fig. 5), the epiglottis, the lung, and the lining of 
Fig. 4.-The dark spots on these lungs from a pig affected with hog cholera 
show where hemorrhages have taken place. Cholera may cause hemorrhages 
.on any mucous or serous membrane. 
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Fig. 5.-Surface hemorrhages of pin-point to pinhead size are shown on 
these kidneys from a case of hog cholera. These surface hemorrhages are 
sometimes so numerous as to give the kidney the appearance of a turkey egg. 
Fig. 6.-The dark, slightly swollen afeas, or infracts, on the spleen shown 
above have been caused by hog cholera. 
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Fig. 7.-The thick cheesy, scab-like lesions on the surface of the lining of 
the large intestine shown above are the result of "necro," or enteritis. This 
disease sometimes complicates hog cholera. 
the urinary bladder. The spleen, or melt, may show one or more 
dark red to purplish-black, wedge-shaped areas along its margin 
(Fig. 6). The lymph nodes often appear red and swollen and, on 
the cut surface, may show a red zone a:J;"ound the outside and a 
gray center. 
Well-developed field cases of cholera often show, in addition, 
pneumonia or enteritis (inflammation of the intestine) or both. 
The enteritis may be "necro" (Fig. 7) or may be characterized by 
10 Circular No. 578 
the so-called "button ulcers" (Fig. B). The pneumonia and 
enteritis result chiefly from complicating bacterial infections and 
are not necessarily a part of hog cholera. 
Fig. 8.-The so-called "button ulcers" shown above are occasionally ob-
served on the lining of the large intestine in well-developed cases of hog 
cholera. · 
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DIAGNOSIS IS OFTEN DIFFICULT 
Since in some cases of hog cholera many of the characteristic 
symptoms and autopsy findings are absent, and since many of 
the same changes occur in· other diseases of swine, it is often 
difficult to arrive at a correct diagnosis. Careful consideration of 
the history of the disease, as well as the symptoms and autopsy 
findings, usually enables the veterinarian to make a diagnosis 
with a fair degree of certainty. In some instances laboratory pro-
cedures such as bacteriological examination, blood counts, and 
experimental inoculations are necessary.1 
THREE METHODS OF IMMUNIZATION 
The importance of sanitation, proper feeding, and good care 
can hardly be overestimated in successful swine raising. Practice 
of the McLean county system of swine sanitation is of great 
value in keeping the animals healthy.2 However, it is practically 
impossible, even with all known sanitary measures, to completely 
prevent exposure to the hog-cholera virus, since some of the 
ways by which the virus enters the premises cannot be controlled 
under practical farm conditions. Therefore, it is necessary that 
susceptible a~imals be protected against the disease by immu-
nization. 
Serum-virus inoculation (simultaneous method). It has been 
thoroly demonstrated that the proper inoculation of healthy 
swine with potent hog-cholera virus and anti-hog-cholera serum 
will result in a relatively solid and lasting immunity. This is the 
so-called double, or simultaneous, treatment and consists of 
injecting the serum in one place and the virus in another. The 
sites often chosen for injection are the axilla, or armpit, for the 
serum and the flank for the virus. Some veterinarians prefer to 
inject the serum into the peritoneal cavity of the abdomen. 
1To help in the diagnosis of animal diseases the University of Illinois, in co-
operation with the State Department of Agriculture, maintains a laboratory in 
the Department of Animal Pathology and Hygiene. There is no charge for 
diagnostic service. 
2See Illinois Circular 306, "Cheaper and More Profitable Pork Thru Swine 
Sanitation," for details of this system. 
' 
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Since an active disease-producing virus is used in this method 
of inoculation, the animals to be immunized should be free from 
disease. The body defenses are low for two or three weeks after 
vaccination and a "break" is likely to occur among animals which 
were harboring any infectious, parasitic, or nutritional disease 
at the time of treatment or were exposed to infection shortly 
afterward. Such breaks usually are not ordinary cases of hog 
cholera but are the result of the combined action of the hog-
cholera virus and some other factor. In general, there are two 
types of breaks which may follow the serum-virus inoculation. 
They are generally spoken of as "serum breaks" and "virus 
breaks.'' 
A so-called serum break may occur when the dosage of serum 
used has been too small or when the pigs should not have been 
inoculated because they had another disease. It is obvious that 
the term "serum break" is a poor one, because the fault generally 
lies not with the quality of the serum but with the judgment of 
the inoculator. Serum breaks usually occur within 10 days after 
inoculation. 
A virus break follows the use of impotent virus or insufficient 
amounts of good virus. If virus is not properly cared for after it 
leaves the producer, it will not give lasting protection. When 
such a virus is used with serum, all goes well until the temporary 
protection of the serum wears off, about three to four weeks after 
inoculation. Then the pigs are again susceptible to the disease 
and may contract it whenever exposed. 
In an effort to protect the stockman against losses from 
breaks, both the hog-cholera virus and the anti-hog-cholera 
serum are produced under the rigid supervision of the Division 
of Virus-Serum Control of the U. S. Bureau of Animal Industry. 
Before either product is shipped from the plant, it is subjected 
to exacting tests for potency and purity. If these products are 
handled properly after leaving the producer, the swine raiser 
can be assured that they are reliable. If they are not properly 
handled, the virus deteriorates much more readily than the 
serum. 
Serum inoculation (serum-alone method). The use of anti-
hog-cholera serum alone is effective in preventing hog cholera, 
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but the protection is not lasting and cannot be depended upon 
for more than three weeks. This method of immunizing is justi-
fied and even advisable for: ( 1) feeder pigs which will be ready 
for market in two or three W'eeks, (2) nonimmune pigs that are 
to be exhibited immediately at a fair or show, (3) nonimmune 
pigs in transit under unfavorable conditions, ( 4) a herd threat-
ened with cholera and already sick from another disease, or (5) a 
herd where the diagnosis is in doubt and it is not considered ad-
visable to hold up treatment until laboratory tests or other con-
firmation can be obtained. 
Vaccines. In more recent years efforts have been made to 
develop vaccines which would protect hogs against cholera but 
would not cause reduced resistance and "breaks." Two such 
products, crystal-violet vaccine and Boynton-tissue vaccine 
(B.T.V.) are now being tested, both in the laboratory and in the 
field. These vaccines have certain advantages and disadvantages. 
Advantages.-In the vaccines the virus is modified so that it 
cannot produce hog cholera or introduce it onto previously clean 
premises. Therefore vaccination does not cause a period of 
lowered resistance or throw the animals off feed. Also the vac-
cines cost less than serum and virus. 
Disadvantages.-The vaccines are not effective during an 
actual outbreak of hog cholera or if an outbreak threatens. A 
period of two to three weeks is needed for full protection to de-
velop after vaccination. Once the protection is secured, it is less 
durable than that obtained from serum and virus properly used. 
For this reason y accinated animals that are kept beyond the 
usual marketing age need to be revaccinated every six months or 
given a single serum-virus inoculation. To secure the best results 
from using either crystal-violet vaccine or B.T.V. on pigs suckled 
by immune sows, it is necessary to wait two or three weeks after 
weaning before vaccinating them. 
Serum-virus inoculation is generally recommended. At the 
present time the use of the serum-virus, or the simultaneous, 
method of inoculation is generally recommended for use on Illi-
nois farms. It may be advisable to use vaccines, however, under 
certain conditions determined by the veterinarian. 
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ANSWERS TO QUESTIONS ASKED 
ABOUT HOG CHOLERA 
What is the best age at which to inoculate pigs with seru~ 
and virus? 
From the standpoint of economy of labor and materials, as 
well as the health of the animals, pigs should be inoculated either 
two to four weeks before or two weeks after weaning. The prac-
tice of inoculating pigs two to four weeks before weaning has 
been followed for many years at the University of Illinois with 
good results. The reaction is likely to be slightly less when the 
pigs are inoculated while still suckling, and a satisfactory im-
munity can be obtained at this time. 
Is it safe to castrate and inoculate pigs with serum and virus 
at the same time? 
Even tho pigs are sometimes castrated and inoculated with 
serum and virus at the same time and no bad aftereffects appar-
ently follow, the practice invites trouble. Either operation lowers 
the animal's resistance and when the two are combined, compli-
cations may result . For this reason it is safer to avoid all opera-
tions such as castrating and ringing at the time of inoculation. 
Is it safe to treat pregnant sows w ith serum and virus? 
During the first half or two-thirds of the gestation period, 
healthy pregnant sows can usually be treated with serum and 
virus without undesirable results. During the last month or six 
weeks of gestation, there is some danger from such treatment. 
Nevertheless, if cholera is present in the herd, all animals even 
the pregnant sows should be immunized. If the sow and her litter 
will be valuable enough to justify the expense and it seems inad-
visable to take the risks from using virus at this time, the sow 
may be protected with serum alone until she has farrowed and 
her pigs are abo~t ready for weaning. Then the sow and pigs can 
both be given the simultaneous treatment. Lasting immunity is 
not developed until animals receive the serum-virus, or simul-
taneous, treatment. 
To avoid throwing the pregnant sows or handling them 
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roughly, it is advisable to snub them, or restrain them by the 
nose, and make the inoculation beneath the skin in the rear 
flank or behind the elbow or ear. 
Do pigs need special care · after inoculation against hog 
cholera? 
Any pigs inoculated with crystal-violet vaccine or the B.T.V. 
need no particular aftercare or change in feeding or management. 
When serum and virus are used, young pigs need little special 
care afterwards, especially if they are inoculated before weaning. 
With older pigs, it may be advisable to restrict the grain ration, 
particularly the corn and wheat, for ten days to two weeks after 
inoculation with serum and virus. This practice is especially 
recommended for pigs on full feed. During the ten days to two 
weeks the grain in the ration may well consist mainly of oats or 
barley or both. If the animals are doing well at the end of the 
period, they may gradually be restored to full feed. 
How long does the hog-cholera virus live on contaminated 
premises, and what can be done to clean up the premises? 
The time required for the hog-cholera virus to be killed by 
natural agencies cannot be stated exactly. The time is longer in 
winter than in summer, probably because decay works faster in 
the summer and that, together with the more intense sunlight, 
hastens the destruction of the virus. 
All old litter, rubbish, or other material on contaminated 
premises should be burned and the houses and equipment thoroly 
cleaned and disinfected. If practical, it is well to turn infected 
quarters over to other kinds of livestock that will not be affected 
by the disease. However, if the infected quarters are to be re-
stocked with pigs immediately, only properly immunized ani~als 
should be used. Susceptible pigs should not be placed on the 
premises until they have been cleaned and until at least 90 days 
have elapsed since the last sick hogs were removed. In addi-
tion, new stock and litters ought to be immunized as soon as 
practicable. 
May hog cholera be easily mistaken for other diseases? 
Yes. Many of the symptoms and autopsy findings in cases of 
hog cholera are also seen in other diseases. Since the farmer ordi-
16 Circular No. 578 
narily is not trained in diagnosis, a competent veterinarian 
should be consulted immediately to keep losses at a minimum 
and prevent the disease from spreading. Laboratory assistance 
may even be necessary to diagnose some outbreaks of hog 
cholera. Naturally an accurate diagnosis is necessary before the 
most effective control measures can be put into effect. --
How should pigs bought for feeding purposes be handled to 
prevent cholera? 
When feeder pigs are bought they should be accompanied 
by a certificate of vaccination . against hog cholera .. signed by the 
man who vaccinated them. Such a certificate gives the identity 
of the animals, date of vaccination, and the nature ·afid amount 
of the dosage. If doubt as to immunization exists, the .pigs should 
be protected by the method that seems most suitable after an 
appraisal of their history and health has been made. This ap-
praisal can best be made by a veterinarian. The purchase' of pigs 
for feeding is always attended by danger· from disease and para-
sitism. Therefore, all feeder pigs brought onto a farm should be 
quarantined for _ at least 21 days, during which time separate 
feeding utensils should be provided and, if possible, a separate 
caretaker. · 
Is it economical to treat pigs already sick with cholera? 
Pigs in the very early stages of cholera-those which show 
no symptoms besides a rise in body temperature-may be saved 
by large doses of serum; and an attempt to save such pigs is usu-
ally worth while. It is generally considered a waste of time and 
materials, however, to treat pigs with well-developed symptoms. 
Should both serum and virus or serum alone be used in a herd 
. where cholera is already present? 
If there is no reason to suspect any complicating disease, the 
serum-virus treatment should be given even if cholera is already 
present in the herd. Under these circumstances the use of the 
virus seems to do no harm and the owner is saved the labor and 
expense of applying the simultaneous treatment later. If another 
disease is present or suspected, it is safer to protect the herd with 
serum alone until the health of the animals is built up so that 
simultaneous treatment can be given without danger. 
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